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Serum lipids and anticonvulsants 
P. BERLIT1, K.-H. KRAUSE1, C . C . HEUCK2 AND B . SCHELLENBERG2 
The serum lipid levels of 200 epileptics (aged 20 to 40 years) undergoing 
long-term treatment with anticonvulsants were measured and compared 
with the levels of a normal population of the same age. The epileptics 
had higher serum lipid levels (especially of apolipoprotein B and HDL-
cholesterol) but no higher incidence of hyperlipemias. A correlation be-
tween LDL-cholesterol and vitamin E has been found in epileptics, but 
it was not as significant as in normals. In male epileptics, positive cor-
relations between the average daily dose of anticonvulsants (especially 
of those with a well-known enzyme-inducing effect) and triglycerides, 
cholesterol and LDL-cholesterol were found; in females there were no 
significant correlations. 
Key words: Anticonvulsants - hyperlipemia - risk of cardiovascular di-
seases - serum lipids - vitamin E. 
The different types of hyperlipemias and their importance as a risk factor 
in cardiovascular diseases have been known for many years. In 1975, 
new attention was drawn especially to the high-density-lipoproteins (HDL), 
when Miller & Miller (1975) postulated that these lipid fractions are a 
protective factor against atherosclerosis. In the following years many 
authors confirmed the fact of a low level of plasma-HDL in patients 
with cardiovascular diseases {Berg et al. 1976, Castelli et al. 1977, Fuller 
et al 1978, Gordon et al. 1977, Miller et al. 1977, Steinberg 1978). In 
various previously reported studies (Livingston 1976, Luoma et al. 1979, 
Mertz 1979, Pelkonen et al. 1975, Reunanen & Sotaniemi 1977) elevated 
levels of serum lipids had been found in epileptics undergoing long-term 
treatment with anticonvulsants. Diphenylhydantoin (DPH) and barbiturates 
especially increase the cholesterol as well as the triglyceride level, pos-
sibly via an inducing effect on hepatic enzymes {Reunanen & Sotaniemi 
1977) or an altered bile acid metabolism {Miller & Nestel 1973). Some 
authors postulated a high risk of cardiovascular diseases {Pelkonen et al. 
1975, Reunanen & Sotaniemi 1977). 
On the other hand, Linden (1975) and Livingston (1976) suspected a 
low incidence of myocardial infarction in a large number of epileptic 
patients. Since the discovery of the above-mentioned protective effect of 
HDL these observations were thought to be due to an increased HDL-
0001-6314/82/030328-07 $02.50/0 © 1982 Munksgaard, Copenhagen 
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level in epileptics. Nikkilä et al. (1978) found elevated HDL-levels in a 
small number of epileptics. 
The present study was undertaken to compare the serum lipid levels 
of a larger number of epileptics with the levels of an unselected popula-
tion of the same age in order to find out whether there is a connection 
between anticonvulsant drug therapy and hyperlipemias, the single lipid 
parameters, and the risk of cardiovascular diseases. In addition we tested 
to see if the highly significant correlation between LDL-cholesterol and 
vitamin E, shown in healthy adults (Brubacher et al. 1974), also exists in 
epileptics undergoing anticonvulsant treatment. 
MATERIAL A N D METHODS 
A total of 200 epileptics (127 males and 73 females) aged 20 to 40 years 
were investigated. Each of them had been undergoing anticonvulsant ther-
apy for at least 1 year. Because most of the epileptics were undergoing a 
combination therapy with several anticonvulsants, a calculation of equiv-
alent units (modified after Richens & Rowe 1970) was made*; the anti-
convulsants were divided into those with a well-known enzyme-inducing 
effect (phenytoin, phenobarbital, primidone, carbamazepine, mephenytoin) 
and others. The daily intake as well as the total amount of equivalent 
units since start of therapy were calculated and compared with the lipid 
levels. 
The fasting serum levels of triglycerides and cholesterol were deter-
mined following the procedure of the Lipid Research Clinics (1974); the 
determination of the phospholipids after ashing with trichlor-acetic-acid-
precipitates followed the method of Boehringer {Zöllner & Eberhagen 
1965). The fractionation of the lipoproteins was carried out by ultra-
centrifugation (Technicon Instruments 1972); apolipoprotein B was mea-
sured by immunonephelometric quantitation (Heuck & Schlier] 1979). 
The lipid levels of the epileptics were compared with those of a normal 
population of the same age from the same area (Arab et al. 1981). 2 lipid 
fractions (phospholipids, LDL-cholesterol) were not measured in the group 
of normal males. For these cases, the normal values of the medical labora-
tory Heidelberg were used. 
Statistical analysis of the data employed Student's /-test and regression 
analysis. 
* 1 equivalent unit = 50 mg phenytoin, 30 mg phenobarbital, 125 mg primidone, 
50 mg CHP-phenobarbital, 200 mg carbamazepine, 50 mg mephenytoin, 250 mg 
ethosuximide, 300 mg valproate sodium, 2 mg clonazepan, 300 mg mesuximide, 
100 mg sulthiam, 250 mg trimethadione. 
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Table I. Mean range and standard deviation of serum lipids in epileptics and normals 
Phos- LDL- HDL-
Triglyc.1 Chol.i phol.i chol.i chol.i APO-B2 
Epileptics 1.36 5.41/1 2.87 3.42 1.27b 113» 1 
(n = 127) ±0.77 ±1.06 ±0.67 ±0.92 ±0.35 ± 31 
Normals 1.30 5.21 2.80 3.33 1.12 91 • o 
(n > 500) ±1.08 ±1.09 ±0.47 ±0.81 ±0.31 ± 22 
Epileptics 1.14<* 5.68b 3.11 3.39« 1.63b 115» * 
(n = 73) ±0.38 ±1.01 ±0.68 ±0.89 ±0.37 ± 35 
- 9 
Normals 1.06 5.26 3.09 3.18 1.41 91 
(n > 500) ±0.38 ±0.96 ±0.60 ±0.91 ±0.31 ± 23 
1 mmol/1 2 mg/dl 
Significances in the Mest: 
a P < 0.0001 c p < 0.005 
b P < 0.001 d 0.1 > P > 0.05 
RESULTS 
Table 1 shows the mean range and the standard deviation of serum lipid 
levels of the epileptic patients in comparison with the normal population. 
All lipid fractions showed higher levels in the patients treated with anti-
convulsants. The apolipoprotein B- and the HDL-cholesterol levels were 
most clearly elevated. In male patients, the HDL-cholesterol levels were 
elevated about 11 %, in females about 18 % when compared with the 
group of normals. The 14 epileptics with a high HDL-cholesterol > 2.0 
mmol/1 had a significantly higher cholesterol level (6.36 mmol/1), com-
pared with the rest of this group (5.48 mmol/1). The triglyceride levels 
as well as the LDL-cholesterol levels were within normal ranges in these 
patients. 
In epileptics the incidence of hyperlipemias was not higher than in nor-
mals: 4.7 % of the group had a type IV, 1.6 % a type Ha and 1 single 
patient a type l ib hyperlipemia. 
The results of the statistical analysis of the lipid levels in correlation 
with the average daily and total intakes of equivalent units are shown in 
Table 2. In male epileptics we found positive correlations between the 
average daily dose of anticonvulsants (equivalent units/d) and the tri-
glycerides (P < 0.01), the cholesterol (P < 0.003) and the LDL-cholesterol 
(P < 0.003). Taking only the daily dose of enzyme-inducing anticonvul-
sants into consideration, the significance becomes higher (triglycerides P < 
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Table 2. Regression analysis between anticonvulsants and serum lipids 
(N.S. = non significant) 
6 
Total amount of anti-
convulsants (equivalent units) 
Total amount of enzyme 
inducing anticonvulsants 
(equivalent units) 
Average daily intake of anti-
convulsants (equivalent units/d) 
Average daily intake of enzyme 
inducing anticonvulsants 
(equivalent units/d) 
Tg., Choi., PL, LDL-chol , 
HDL-choL, Apo-B 






















0.0009, cholesterol P < 0.0003). Because of the small number (11) of 
patients undergoing monotherapy with drugs without known enzyme-
inducing effect, no statistical analysis of these cases was made. In females 
we found no significant correlations. 
LDL-Cholesterot 
222 227 234 215 218 






correlation coefficient =030 
n = 196 
a • • • • • • • • • • . • • • i • 
• • • 
10 15 20 Vitamin E 
(mg/l Plasma) 
Fig, 1. Correlation between vitamin E and LDL-cholesterol in epileptics. 
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In addition, a correlation analysis between the LDL-cholesterol and 
vitamin E has been carried out. Testing these 2 parameters we found a 
significant correlation (coefficient 0.30, P < 0.001, Fig. 1). 
DISCUSSION 
While Nikkilä et al. (1978) found an elevation of HDL-cholesterol and 
VLDL-triglyceride as well as a lowering of LDL-cholesterol in their pa-
tients, in the present study all lipid fractions were elevated in patients of 
both sexes. These results suggest a general influence of anticonvulsants 
on the lipid status. The findings of significant positive correlations be-
tween some of the lipid fractions and the average daily dose of anti-
convulsants (especially of those with a well-known enzyme-inducing ef-
fect) support this suggestion. There were different findings in female and 
male epileptics: only the male patients showed a significant correlation 
between triglyceride, cholesterol and LDL-cholesterol and the average 
daily antiepileptic drug dose. Probably this fact is due to the smaller 
number of females examined. But also one has to consider an inter-
ference from female sexual hormones, which are known to influence the 
enzyme induction (Conney 1967). 
On the other hand, only women showed a probable correlation of HDL-
cholesterol with the average daily drug intake. These results are consistent 
with those of Luoma et al. (1980) who described a significant elevation 
of HDL-cholesterol only in female patients. In contrast Nikkilä et al. 
(1978) found a more marked elevation of HDL-cholesterol in males. The 
evidence of sex-linked differences in the influence of antiepileptic drug 
treatment on the lipid status should be controlled with larger groups, 
taking constitutional factors, such as height, weight and Broca-index, into 
consideration. 
The elevation of HDL-cholesterol in our patients was higher than that 
of cholesterol, but lower than the elevation of apolipoprotein B in males 
as well as in females. Since this apolipoprotein plays a role in the deposi-
tion of lipids into blood-vessels (Fischer-Dzoga et al. 1976), it is unlikely 
that the influence of anticonvulsants on the lipid status leads to a lower 
risk of cardiovascular diseases in epileptics. Corresponding to this predic-
tion, Hauser et al. (1980) in their epidemiological study found no lowered 
mortality rates of cardiovascular diseases in epileptics. The increase of 
HDL-cholesterol seems to be part of an elevation of all serum lipids in 
patients undergoing anticonvulsant treatment. These findings are consistent 
with the observations of Luoma et al. (1979), who suggested that the in-
crease of plasma HDL-cholesterol was influenced by the endogenous lipid 
metabolism. 
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Reviewing the connection between LDL-cholesterol and the vitamin E-
plasma-level in treated epileptics we found a positive correlation, but it 
was not as significant as that of the normal group examined by Brubacher 
et al. (1974). This fact may be due to the altering of the lipid status by 
the anticonvulsants, but one also has to consider a possible influence of 
antiepileptic drugs on the vitamin E-metabolism. 
ACKNOWLEDGEMENTS 
The support of the Deutsche Forschungsgemeinschaft (KR 659/1) and the Federal 
Ministry of Research Technology (Project HKP 307) is gratefully acknowledged. 
REFERENCES 
Arab, L., B. Schellenberg & G. Schlierf (1981): Ernährung und Gesundheit. Eine 
Untersuchung bei jungen Frauen und Männern in Heidelberg. Verlag S. Karger, 
Basel - München - Paris - London - New York. 
Berg, K., A.-C. B0rresen & G. Dahlen (1976): Serum-high-density-lipoprotein and 
atherosclerotic heart-disease. Lancet 1, 499-501. 
Brubacher, G., H. B. Stähelin & J. P. Vuilleumier (1974): Beziehung zwischen ß-Lipo-
proteidgehalt des Serums und Plasma-Vitamin-E-Gehalt. Internat. Z. Vit. Ern. 
Forschung 44, 521-526. 
Castelli, W. P., J. T. Doyle, T. Gordon, C. G. Harnes, M. C. Hjortland, S. B. Hulley, 
A. Kagan & W. J. Zukei (1977): H D L cholesterol and other lipids in coronary 
heart disease. The cooperative lipoprotein phenotyping study. Circulation 55, 
767-772. 
Conney, A. H. (1967): Pharmacological implications of microsomal enzyme induction. 
Pharm. Rev. 19, 317-322. 
Fischer-Dzoga, K., R. Fräser & R. W. Wissler (1976): Stimulation of proliferation in 
stationary primary cultures of monkey and rabbit aortic smooth muscle cells. I. 
Exp. Mol. Pathol. 24, 346. 
Fuller, J. H., S. Pinney, R. J. Jarrett, K. Hilbourn & H. Keen (1978): Plasma lipids 
in a London population and their relation to other risk factors for coronary 
heart disease. Brit. Heart. J. 40, 170-176. 
Gordon, T., M. P. Castelli, M. C. Hjortland, W. B. Hannel & T. R. Dawber (1977): 
High density lipoprotein as a protective factor against coronary heart disease. 
Am. J. Med. 62, 707-714. 
Hauser, W. A., J. F. Annegers & C. R. Elveback (1980): Mortality in patients with 
epilepsy. Epilepsia 21, 399-412. 
Heuck, C. C. & G. Schlierf (1979): Simplified immunonephelometric quantitation of 
apolipoprotein B in hyperlipemic serum. Clin. Chem. 25, 782-788. 
Linden, V. (1975): Myocardial infarction in epileptics. Brit. Med. J. 2, 87. 
Livingston, S. (1976): Phenytoin and serum cholesterol. Brit. Med. J. 1, 586. 
Lipid Research Clinics Laboratory Manual (1974): 1. D H E W Na (NIH) National 
Heart and Lung Institute, Bethesda, 75-628. 
Luoma, P. V., V. V. Myllylä, E. A. Sotaniemi & T. E. J. Hokkanen (1979): Plasma 
H D L cholesterol in epileptics with elevated triglyceride and cholesterol. Acta 
Neurol. Scand. 60, 56-63. 
334 
Luoma, P. V., V. V. Myllylä, E. A. Sotaniemi & T. E. J. Hokkanen (1980): Plasma 
H D L cholesterol and growth hormone in epileptics treated with anticonvulsants. 
Acta Pharm. Tox. 47, 249-251. 
Luoma, P. V., M. I. Reunanen & E. A. Sotaniemi (1979): Changes of serum tri-
glyceride and cholesterol levels during long-term phenytoin treatment for epilepsy. 
Acta Med. Scand. 206, 229-234. 
Mertz, D. P. (1979): Faktoren, die die Konzentration von vasoprotektiven Lipopro-
teinen hoher Dichte (HDL) in Serum beeinflussen. Krankenhausarzt 52, 606-613. 
Miller, G. J. & N. E. Miller (1975): Plasma-high-density-lipoprotein concentration and 
development of ischaemic heart-disease. Lancet 1, 16-19. 
Miller, N. E. & P. J. Nestel (1973): Altered bile acid metabolism during treatment 
with phenobarbitone. Clin. Sei. Mol. Med. 45, 257-262. 
Miller, N. E., D. S. Thelle, O . H . F o r d e & O. D. Mjos (1977): The Troms0 heart study. 
High density lipoprotein and coronary heart disease. A prospective case study. 
Lancet i , 965-969. 
Nikkilä, E. A., M. Haste, C. Ehuholm <& J. Viikari (1978): Increase of serum high 
density lipoprotein in phenytoin users. Brit. Med. J. 3, 99. 
Pelkonen, R., R. Fogelholm & E. A. Nikkilä (1975): Increase in serum cholesterol 
during phenytoin treatment. Brit. Med. J. 4, 85. 
Reunanen, M. I. & E. A. Sotaniemi (1977): Effect of diphenylhydantoin on serum 
cholesterol and triglyceride levels in patients with epilepsy. The Eighth Inter-
national Symposium. Raven Press, New York, pp. 215-218. 
Richens, A. & D. J. F . Rowe (1970): Disturbance of calcium metabolism by anti-
convulsant drugs. Brit. Med. J. 4, 73-76. 
Steinberg, D. (1978): The rediscovery of high density lipoprotein: a negative risk fac-
tor in atherosclerosis. Europ. J. Clin. Invest. S, 107-112. 
Technicon Instruments (1972): Bulletin No. 24 A. Tarrytown, N.Y. 
Zöllner, N. & D. Eberhagen (1965): Untersuchung und Bestimmung der Lipide im 
Blut. Springer, Berlin - Heidelberg - New York. 
Received December 20, 1981, Peter Berlit, M.D. 
accepted February 23, 1982 Neurologische Universitätsklinik 
Voßstr. 2 
D-6900 Heidelberg 
F.R.G. 
